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Abstract
Flow measurement in a small to moderate size stream for the purpose of determining a flow velocity at a particular 
site can be done using very simple to very sophisticated techniques and equipment.  However, the simpler techniques 
leave a lot to be desired in terms of accuracy because the materials used have never been standardized.  The simplest 
method of determining velocity involves measuring how long it takes a floating object to move a certain distance 
downstream. A standardized floating material that yields reproducible flow velocities which accurately reflect the 
USGS discharge numbers would be a noteworthy advancement for both educational and practical purposes. The 
USGS uses gaging stations in order to collect data from streams all over the country. Technicians field check each 
stream every 7-8 weeks in order to verify the measurement techniques that generate the stream-flow data. These 
measurements include cross-sectional area, velocity, and gage height (stage). Based on their periodic field checks, a 
discharge-stage relational graph can be produced. After numerous measurements covering a wide variety of flow 
conditions, a best-fit line, different for every stream, may be drawn through the plotted discharge vs. stage data. The 
equation associated with this best-fit line is the means by which the constantly measured gage height (stage) data is 
converted to discharge values. This study tested a dog toy (mini tennis ball), a 2 inch diameter piece of pumice, a 
playing card, a full 16.9 oz. water bottle, and milk. The location in the stream where the floating objects were placed 
was not arbitrary. In order to help find the best location for placing the floats in the stream, a hand-held flow meter 
was utilized to characterize how the stream was flowing at depth along an upstream line perpendicular to the banks 
near the gaging stations. This pinpoints the location of where to float the objects.  The float location matched where 
the maximum velocity was determined to be. Based on the velocities of these materials, a correction coefficient could 
be applied in order to find the average velocity. 
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Methods
This project utilized USGS stream gage sites 
on two streams in the Upper Little Miami 
River Basin - Massie’s Creek and Little 
Miami River. The conclusions from this 
study rely entirely upon the accuracy of 
USGS data, or on the assumption that the 
USGS data is correct. Best-fit lines for 
discharge-stage relation data and for 
velocity-stage relation data for both streams 
were produced based on historical field-
verification measurements by the USGS. The 
reach of stream used was based upon where 
the USGS technician measured cross 
sectional area. For this study, the reach for 
both Massie’s Creek and Little Miami River 
was 40 feet. The flow meter was used to find 
the maximum velocity of the stream in order 
to run the trials. Anywhere from 5 to 12 trials 
were run for each material at each location. 
After conducting numerous float trials at 
both streams during this study, an 
uncorrected velocity was found for each 
material at each stream. By accessing the 
real-time data from each stream on the NWIS 
website, the USGS gage height for each 
stream is known for the exact date and time 
of the float trials. By using the velocity-stage 
relation graph, an accurate average velocity 
of the stream can be determined and is 
accepted as correct. When the USGS-
determined velocity is compared to this 
study’s float velocities, correction 
coefficients for the float velocities can then 
be calculated. These correction coefficients 
allow the average velocity to be 
approximated based off the maximum 
velocity for each stream.
Conclusions
Once a correction coefficient for each object 
(material) is determined, then the decision can 
be made concerning which object is “best” to 
float when flow measurements are being made 
in a stream where no USGS gage is present 
and where the cross-sectional area of the 
stream can be measured accurately and where 
time and high-tech equipment are in short 
supply by the stream-measurement technician. 
The “best” material is the one that is not 
affected by surface or subsurface 
environmental conditions (entrained leaves, 
wind, etc.) and provides consistent results as 
determined by multiple trial runs. This study 
found that the best “material” is milk poured 
into the stream. Usually by quick assessment, 
with or without the milk being poured in 
numerous places across the section profile site, 
the highest velocity area of the stream can be 
determined; that will be the place to measure 
the rate of movement of the milk down an 
approximately 40’ to 50’ reach of the stream.  
After that velocity using the milk is 
determined, then a correction coefficient (CC) 
of approximately 0.50 can be applied to come 
up with an average stream velocity.  That 
average velocity multiplied by the cross-
sectional area will provide the discharge value. 
Q = vA.  This study found a correction 
coefficient for the Little Miami River was 
approximately 0.51 and the CC for Massie’s 
Creek was approximately 0.49.  As more 
USGS-gaged streams are checked, the CC can 
be further refined.  However, it is probably 
unique for each stream. The correction 
coefficient adjusts for the characteristics of the 
float, plus the fact it is measuring a surface or 
near-maximum velocity, plus the degree of 
roughness, plus anything else that needs 
adjusted to get it to the USGS number. 
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